1. Introduction. Recently, the numerical evaluation of certain collision integrals was studied using several different mechanical quadrature formulas, including Gaussian quadrature of high order [1, 2] and various Newton-Cotes formulas. It was found that high accuracy could not easily be obtained, owing to the particular behavior of the integrand at the end points of integration, and it seemed likely that a "closed" type Gaussian formula of high order might be more efficient for this particular application.
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The existence of Gaussian-type quadrature formulas with one or more prescribed abscissas has been investigated by Lobatto [3] and Radau [4] . For the case where both ends of the integration interval are preassigned (Lobatto quadrature), the free abscissas and the corresponding weight coefficients have been evaluated by Radau [5] up to order 11. More recently abscissas and weights for Lobatto quadrature have been reported by Rabinowitz [6] for selected odd order up to 65. In some cases, however, an even-order quadrature formula may be desired and the results for such formulas of high order are reported in this communication.
2. Method of Computation. We are concerned with the Lobatto quadrature formulas of order n normalized by a change of variables to the interval (-1, 1) (1) [ fix)dx = HJi-1) + £ Hkfixk) +H"fi+1).
Formula (1) is exact for all polynomials f(x) of degree ^2n -3, whereas Gaussian quadrature rules are exact for degree ^2n -1. However, if the function f(x) is zero at both ends of the integration interval, only r -2 ordinates are involved in the calculation and a higher effective degree of precision is obtainable than if an open Gaussian type formula is used. The free abscissas xk (k = 2, 3, ■ ■ ■ , n -I) are the zeros of the first derivative of the Legendre polynomial of order n -1 (2) Pn-liXk) = 0.
The corresponding weight coefficients Hk can be found from the expression
where P"-¡(xk) is the normalized Legendre polynomial of order n -1. The weights corresponding to the fixed abscissas at x = ±1 are found to be A better approximation to the zeros of Pn (x) can be obtained by making use of the inequalities derived by Szegö [8] for the zeros of the generalized Jacobi polynomial Pn(oi'ß)(x). An examination of the upper and lower bounds of the zeros of P'n-i(x) showed that two or three decimal places could be established using the relation _ ji.k (7) xn,k = cos
where ji,k are the successive zeros of the Bessel function Ji(x). These initial approximations to the roots were improved using Newton-Raphson iteration
The Legendre polynomials and their derivatives were computed using the recursion
The weight coefficients were computed directly using equations (3) and (4).
(ID 3. Results. Abscissas and weights for Lobatto quadrature are presented in Table I for order n = 3(1)16, 24, 32, 40, 48, 64, 80, 96. All computations were performed on an IBM 7090 digital computer using extended precision routines. The tolerance for iteration on the roots was set at 1 X 10~22. Several hand calculations of the roots and weight coefficients were performed. Complete agreement 
